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ABSTRACT:

Frustration is a problem common to all
people learning a new technology, particularly computing technology. Intelligent
Tutoring Systems (1. IS.) can offer help
based on a users goal or ability. What
these systems fail to takeinto account is
that help is useless if theuser is not
ready to accept it. This research has two
mainaspects: the content of help and the
timing of that help. Thus thegoal of this
research is to develop a program, called
Mentor, which first offers good helpful
direction to theuserand second, learns
theappropriate time to intervene.
Mentor is being developed in modular
form; the modules areasfollows: (1)
observing theuser's behavior within a
software environment, (2) statistical
analysis of theusers behavior, (3) a set
of heuristics to decide whathelp to offer
andwhen, (4) a means of presenting
help to theuser, and (5) afeedback
system to measure userresponses to the
help offered.
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For the observation module, student
behavior is recorded. For example, when
the user saves, Mentor records the 'control'
key being pressed followed by the's' key
being pressed (the keyboard equivalent for
saving). Behavioral variables consist of
actions taken by the user and currently
include saves, deletes, runs, compiles, setting of watches, and setting of breakpoints.
When the user performs one of the above
actions, Mentor records the time of the
action as well as the number of characters
since the action was performed last.
Mentor will also be recording the number
of characters a user types per minute.
The analysis module gathers information about the user through statistical
analysis of the recorded behaviors. Mean
and standard deviation are figured for
each behavioral variable. Initial work
involves looking at a sample population of
students to identify statistical differences
between novice and advanced users
through the observed behavior. For example, it is expected that an advanced user
will set more watches more often than a
novice user. These differences will be used
to decide the content of the help.
The decision module weighs the
user's current behavior versus that of the
advanced user. Currently Mentor offers
help at set intervals based solely on the
ability of the user. For example, Mentor
alerts the user to save when the novice
user deviates from the behavior of the
advanced user. The user will then evaluate
how helpful Mentor is. For future
research, Mentor will be allowed to tailor
the timing of its help to the individual
behavior. In other words, in order to offer
help at a time when the user will be
receptive, Mentor may decide to wait to
offer help even though it is observed that
the user needs it. The users will then reevaluate Mentor's effectiveness (see experimental procedure below).
The module that offers the help
prints a message to the user in a window
that belongs to Mentor. Examples of the

ideas expressed in the help include: save
your work, slow down, take a break, use
watches, use breakpoints, compile your
code, start debugging.
The module for measuring the user
response has several possible methods of
implementation. The decision for final
implementation of this module relies
heavily on the observed behavior of the
users, a phase which has not been completed. Methods being considered for
measuring responses are a button which
the user clicks to acknowledge the message or for Mentor to observe if the user
has followed the advice. An example of
the latter is that when Mentor tells the
user to save their work, Mentor will be
able to observe if they do indeed save
within a certain amount of time. How
often the user responds favorably to
advice would then be used by Mentor to
determine when help will be offered in
the future.

Experimental Procedure
In measuring whether or not a user
responds to help, it is essential to look at
two factors: is the help appropriate to
what the user needs and is it offered at
the correct time. These two factors are to
be tested in two separate experiments.
The first experiment is to find content for the help messages which is beneficial to the user. The sample will be
divided into a control group and an
experimental group. Classroom instruction, the textbook, the professor, and pre
and post tests are conditions that will
remain constant between the two groups.
Pre and post test measures will be directed at identifying levels of satisfaction and
frustration with the class overall, the professor, assignments and projects, the IDE,
and the programming language. As the
contents of the tests are not yet complete,
other issues may be addressed. The experimental group receives help from Mentor
while the control group does not. This
allows us to determine how useful the
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help is by factoring out effects such as a
students frustration with the professor,
problems with the textbooks, etc. By
offering help that is useful, we
the
chance of the user not responding due to
the help being too simple or too
cared.
be . . .
until it is
that
content of
the help is valuable to
The
issue of timing. The sample again consists
of a control group and an experimental
group with the same conditions common
to both as in the first experiment. In addition, both groups will receive help from
Mentor. The control group will receive
help at set intervals, i.e. if the user has not
saved after a set period of time they will
be prompted to save their work. In the
experimental group, Mentor will be
allowed to tailor its timing to when the
user will be receptive. For this group, initial help messages will be offered with the
same timing as the control group. As
Mentor observes the users rate of
response to the help, the timing will be
tailored to when that user is more likely
to respond. In other words, based on
results from the first experiment Mentor
may observe that the user needs help but
decides the user will not be responsive at
this time. Mentor would then wait to offer
the help at a more effective time.
The expected results of the second
experiment are that the post tests of the
experimental group will show higher levels of satisfaction and lower levels of frustration than the post tests of the control
group. This would show that timing
makes a difference in a users responsiveness to help. More importantly, the
expected results will demonstrate that
Mentor is able to teach itself how to alter
the timing of its help messages to make
them more effective.
O"Y'\o"1-,,,rl

Future Work
We begin by expanding Mentor's capabilities. While the immediate application of
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Mentor is for computer programmers
using the Visual Cafe environment, its
ultimate goal is for general application.
The
step is to expand the means of
the user. We begin looking at
more
behavior, allowing Mentor
to
accurate in the
and
content
to
help
when the user
Mentor
to
more on
a
model of the users patterns of behavior
by looking outside the use of the
One way this can be done is to observe
use of the mouse and the operating system as well as asking the user or allowing
the user to "talk" to Mentor directly: It is
also possible to use a camera to observe
the users movements, though that would
be beyond the scope of the research
group at this time. The idea is to begin
gathering information about the user and
build a model of the user based on
behavior, with the focus being on finding
the best time to interrupt the user and
offer them help.
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